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Introduction

This document summarizes the contributions submitted for Agenda Item 7.2.2 on Sidelink Positioning. The aim of this summary is the consolidate the most common aspects across the contributions and hopefully provide a starting point for further discussion. Note that not all proposals are exhaustively included in the discussion below, since the focus is on finding common ground among all the contributions.
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Discussion
Protocol between UE and LMF

The company proposals related to this topic are summarized in the Table below.

	R2-2305331
vivo
	Protocol stack between UE and LMF

Proposal 1: SLPP is carried as a container in LPP. Capture the corresponding protocol stack for SLPP between UE and LMF in stage 2 specification, i.e., SLPP layer is on top of LPP layer.

	R2-2305343

OPPO
	Proposal 1: RAN2 to agree to support transmitting the SLPP msg in the LPP container for the PC5-only and PC5+Uu positioning in the IC and PC scenarios.



	R2-2304770

CATT
	Proposal 8: Extension of LPP of protocol for SL positioning between UE and LMF is excluded.

Proposal 9: SLPP is carried as a container in LPP message between UE and LMF.

Proposal 10: Combination of SLPP contained in LPP message between UE and LMF and SLPP messages between UEs is applied for Network-based operation.



	R2-2304801

Huawei, HiSilicon
	Signalling between UE and LMF

Signalling transport

Proposal4: For sidelink positioning, including both PC5-only and hybrid Uu/PC5 positioning, SLPP can be transported as a container within LPP between UE and LMF.

LPP signalling

Proposal5: SLPP can be contained within the ePDU field in the message body of the corresponding LPP message and an identifier of ePDU for SLPP can be added.



	R2-2305440

Intel
	Signaling between UE and LMF for in coverage

Proposal 9: For the case of both hybrid PC5+Uu and PC5-only positioning in coverage, RAN2 is proposed to agree that SLPP signaling can be transported within LPP transparently (i.e. container based approach).


	R2-2305562

Spreadtrum
	Proposal 9: For protocol between UE and LMF, SLPP/RSPP can be transported as a container within LPP for hybrid PC5+Uu positioning and PC5-only positioning.



	R2-2305867

MediaTek
	Observation 1: Sidelink-positioning-only is a reasonable UE characteristic, which may be coupled with price sensitivity.

Observation 2: Using LPP for transport of SLPP requires SLPP-supporting devices to instantiate at least the code footprint of the LPP ASN.1.

Observation 3: Using LPP in a device that does not support Uu positioning requires some basic procedural support from the device and may lead to unanticipated situations at the LMF.

Observation 4: Encapsulating SLPP in LPP with reasonable coding practices would introduce new LPP transaction types.

Observation 5: Some SLPP-capable UEs could be expected not to support certain existing LPP procedures.

Observation 6: If SLPP signalling reaches the LMF, the LMF needs to support the SLPP protocol, irrespective of whether it is containerised in LPP.

Observation 7: Extending LPP to include sidelink positioning results in duplication of code/functionality and additional complexity in LPP.
Proposal 6: The possibility of extending LPP to include sidelink positioning functionality is excluded.

Proposal 7: Terminating SLPP between the UE and the LMF is preferred to containerising SLPP in LPP.



	R2-2306020

Ericsson
	Proposal 16: The baseline for developing ASN.1 to support SL operations between LMF and UE is by means of extension of LPP. The decision whether to use container solution or direct SLPP between UE and LMF is taken after evaluating the baseline extension. 



	R2-2306078

ZTE
	Observation 2: A unified design of PC5-only UE and Uu+PC5 UE is desired in order to reuse the legacy approach (i.e., LPP) as much as possible.

Proposal 12: Support to use the RSPP/SLPP+LPP between UE and the LMF, i.e., SLPP is designed as a container in the LPP.

Proposal 13: RAN2 to discuss and down-select the two structures of the SLPP container in LPP: add several SLPP containers per LPP message type, or add one SLPP container within one LPP Message.


	R2-2306422

Qualcomm
	Protocol between UE and LMF
Observation 7: Using the LMF as an SLPP endpoint would not only allow embedding SLPP messages into Supplementary Services Operations (e.g., MT-LR, MO-LR, etc.), but would also enable joint sidelink and Uu positioning with minimal changes to existing protocols.

Observation 8: Using the LMF as an SLPP endpoint would allow sidelink-only positioning (with LMF support) without a requirement for LPP support, which would reduce complexity for sidelink-only capable positioning and ranging devices and LMFs.

Observation 9: Specifying the sidelink positioning functionality isolated within SLPP would require no modifications to LPP, and therefore, would not increase the LPP ASN.1 footprint for non-sidelink capable UEs and LMFs.


Proposal 14: The LMF should be a protocol endpoint for SLPP.



	R2-2306446

CEWiT
	Proposal 1: For in-coverage and out-of-coverage scenarios, SLPP signalling should be transported transparently within LPP, i.e., SLPP should be used for PC5-only positioning and existing LPP should be used for Uu-based positioning, and SLPP should be defined as a container inside LPP message.
Proposal 3: For partial-coverage case, SLPP signalling should be transported within LPP transparently, similar to the in-coverage case.




Summary:

In last RAN2 meeting, the following 3 options were discussed for the protocol between UE and LMF:

- Option 1: extension of LPP;

- Option 2: SLPP is carried as a container in LPP;

- Option 3: SLPP

Option 2 got most support and option 1 got least support. In this meeting, the situation is the same. 8/11 companies prefer option 2, 2/8 companies prefer to use SLPP directly, 1 company prefer to use extension of LPP as baseline. 

In summary, the proponents of LPP are based on the following arguments:

- 
A unified design of PC5-only UE and Uu+PC5 UE is desired in order to reuse the legacy approach (i.e., LPP) as much as possible

-
If SLPP is used, in the hybrid positioning scenario, sidelink positioning and Uu positioning seem to belong to different positioning sessions.

-
If SLPP is used, reliable transport functionality needs to be implemented in SLPP to support reliable transmission between UE and LMF.
The proponents of SLPP are based on the following arguments:

-  If LPP is used, SL positioning only UE has to support at least basic functionalities of LPP, e.g. reliable-transport mechanism, all kinds of transactions;

-
Using LPP for transport of SLPP requires SLPP-supporting devices to instantiate at least the code footprint of the LPP ASN.1

-
Encapsulating SLPP in LPP with reasonable coding practices would introduce new LPP transaction types

-
Some SLPP-capable UEs could be expected not to support certain existing LPP procedures. for example, an anchor UE might not be able to perform a location estimate—and this possibility has never been contemplated in the LPP capabilities.  Through Rel-17, all UEs supporting LPP can support all procedures, and there has never been capability support for indicating “don’t send me a Request Location Information” or similar restrictions.  Similarly, the error handling (37.355 section 5.4.3) and the error message format do not contemplate the concept of an unsupported procedure.

-
Using SLPP as a container, LMF still needs to support both LPP and SLPP;

-
From LMF point of view, for hybrid positioning, SL positioning and Uu positioning can be seen as  different positioning methods applied to the same positioning session. RAN2 should support hybrid Uu, SL, and RAT-independent positioning by jointly using the SLPP, LPP, and NRPPa procedures.  This methodology allows SLPP, LPP and NRPPa to be defined and used independently even though a coordinating entity, such as an LMF, can be aware of a common positioning session. In particular, this means that SLPP signalling does not need to convey LPP session-related information and similarly, LPP signaling does not need to convey SLPP session-related information. This can significantly reduce SLPP and LPP impacts, RAN2 specification work, and requirements levied on the UE and the network.

From rapporteur point of view, the proponents of SLPP and the proponents of SLPP have fully expressed their concerns over the other option. Both sides may need to further think about each other’s view. One thing that may need to be resolved beforehand is that whether SLPP between UEs should support reliable transport. Three companies provide views on this:
	R2-2306335

LG
	Observation 1.
LPP reliable transport functionality shall be supported in the control-plane solution (a.k.a. LPP over NAS).

Observation 2.
LPP reliable transport functionality is not used in the user-plane solution (a.k.a. LPP over TCP/IP).

Proposal 1.
SLPP reliable transport functionality should be supported in the user-plane solution (a.k.a. SLPP over PC5-U) at least for unicast and groupcast.

Proposal 2.
LPP reliable transport functionality can be used in SLPP unicast transmission.

Observation 3.
It is observed that sporadic transmission failures are not limited to a specific UE but can occur at different anchor UEs throughout the groupcast communication process. 

Observation 4.
LPP reliable transport functionality can NOT be used in SLPP groupcast transmission. 
Proposal 3.
An approach utilizing SLPP unicast retransmission can be employed to address sporadic failures in SLPP groupcast transmission. 

Proposal 4.
An approach utilizing selective acknowledgment detection on the transmitting side can be employed to address sporadic failures in SLPP groupcast transmission.

Proposal 5.
An approach utilizing acknowledgment duplication detection on the receiving side can be employed to address sporadic failures in SLPP groupcast transmission.



	R2-2306422

Qualcomm
	Proposal 2:
SLPP supports at least the LPP reliable transport mechanisms for duplicate detection, acknowledgement and retransmission. 



	R2-2304801

Huawei, HiSilicon
	Discussion on SLPP spec

Proposal6: Reliable transport for SLPP is not needed.


	
	


One company thinks it is not needed for SLPP to support reliable transport because LPP in the user plane solution doesn’t support reliable transport, SLPP is transported over PC5-U, so there is no need to support reliable transport either. Two companies think SLPP over PC5-U should support reliable transport, because the reason why LPP reliable transport is not supported in the user plane solution is that TCP/IP can provide reliable transport for LPP user plane solution. However, there is no TCP/IP in PC5-U, so reliable transport is needed for SLPP over PC5-U. 

RAN2 to discuss whether SLPP over PC5-U should support reliable transport. 
RAN2 to discuss whether LPP (8) or SLPP (2) should be used as the protocol between UE and LMF for SL positioning. 
Protocol between UE and UE
The company proposals related to this topic are summarized in the Table below.
	R2-2305331
vivo
	Protocol stack between UEs

Proposal 2: Capture the protocol stack of SLPP between UEs in stage 2 specification, i.e., SLPP layer is on top of IP/Non-IP layer.
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Figure 2.2-2: Protocol stack for SLPP between UEs



	R2-2305440

Intel
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Figure 1 User Plane protocol stack for SLPP
Proposal 1: RAN2 is proposed to agree that as per SA2 LS, SLPP is carried over the V2X/ProSe layer. 



	R2-2306422

Qualcomm
	Proposal 1: SLPP protocol layering over the PC5 reference point uses the PDCP SDU type Non-IP as shown in Figure 1 for Stage 2 (TS 38.305).
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Figure 1: SLPP protocol layering over PC5 reference point




Summary:

Only 3 companies provide views on this, and the opinions are quite diverse. 

The analysis from vivo to put SLPP over IP/Non-IP is given as below:

	In current SA2 specification [1], SLPP (i.e., RSPP in SA2) transport uses the V2X Communication procedures or 5G ProSe Direct Communication procedures:

5.3.2
Transport of RSPP over PC5
5.3.2.1
General

Depending on type of the UE (e.g. V2X capable or 5G ProSe capable), V2X Communication procedures as defined in TS 23.287 [6] or 5G ProSe Direct Communication procedures as defined in TS 23.304 [7] are used for the RSPP transport between UEs over PC5:

-
For V2X capable UEs, policies and parameters defined in TS 23.287 [6] clause 5.1.2.1 are used to determine the corresponding transport configurations for the RSPP signalling. The V2X service type shall take the value(s) defined for "Ranging/SL Positioning Protocol" in corresponding format in different regions, e.g. ITS-AID, PSID, or AID as described in TS 23.287 [6] clause 3.1.
-
For 5G ProSe capable UEs, policies and parameters defined in TS 23.304 [7] clause 5.1.3.1 applies. To determine the parameters, the ProSe services (i.e. ProSe identifiers) shall take the value(s) defined for "Ranging/SL Positioning Protocol" in corresponding format described in TS 23.304 [7] clause 3.1.
NOTE:
For a UE that is both V2X capable and 5G ProSe capable, separate RSPP sessions will be used, i.e. no V2X and 5G ProSe cross communication is supported.
According to the above description (especially the yellow-highlighted part), SLPP is regarded as a kind of V2X/ProSe application layer service in SA2. The following figure (which is extracted from Section 6.1.1, TS 23.287 [2]) depicts PC5 User Plane Protocol stack:
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Figure 2.2-1: PC5 User Plane Protocol stack




From Rapporteur point of view, the understanding from vivo is aligned with SA2, i.e. in the user plane protocol, there is no v2x/proSe layer over IP/Non-IP, but v2x application layer instead. This is because, in the use plane, although V2x/proSe layer will handle the application layer data, but it doesn’t add any header to create a V2x/proSe layer PDU, it is similar to the NAS layer, who processes (e.g. filtering) user plane data before delivering to PDCP layer, and we don’t show NAS in the user plane protocol.
Rapporteur suggest to further discuss this issue during the meeting.
RAN2 to discuss whether SLPP is on top of IP/Non-IP or V2X/ProSe layer. 
Server UE

The company proposals related to this topic are summarized in the Table below.
	R2-2304716

Nokia
	Proposal 1: The tasks of 

selecting / confirming the positioning method, and 

computing the location estimate(s) 

are carried out either by the LMF or a server UE. 

Proposal 2: RAN2 to confirm that SLPP signalling shall support both options of the server UE and the target / anchor UE being

two different physical UEs,

the same physical UE.

FFS details of server UE discovery and selection covering both options.

Proposal 3: At least in OOC scenarios not involving LMF, target UE may trigger server UE discovery and selection.

Proposal 5: The anchor UE discovery process can be triggered by both target UE itself and the server UE / LMF. To the latter end, (S)LPP supports SL anchor UE discovery request.



	R2-2305331
vivo
	Proposal 4: The LMF/Positioning Server UE may request the target UE to perform the discovery of anchor UE, and may provide a list of candidate anchor UEs along with the request.

	R2-2304770

CATT
	Proposal 13: Server UE acts as a separate entity in the procedures of UE-only operation.

Proposal 16: Discovery procedure is triggered by target UE receiving a Ranging/SL Positioning Service request. There is no need an additional discovery request signaling from server UE.

Proposal 20: Positioning methods are determined in the server (LMF or server UE) by implementation.

	R2-2305392

Lenovo
	Proposal 12: RAN2 to consider support of “SL Positioning Server UE” as a functionality part of an Anchor UE or Target-UE.



	R2-2305440

Intel
	Proposal 10: RAN2 confirms that either the target UE or the anchor UE may handle the functionality of the SL positioning server UE. Therefore, there is no need to explicitly include server UE role in stage 2 positioning procedures.

Proposal 5: For initial anchor UE selection after discovery, RAN2 is proposed to discuss and downselect between the following options:

The LMF/server UE based approach, where LMF/server UE may obtain information about candidate anchor UEs (either from target UE itself or from (pre-)configuration) to make the selection. 

The LMF/server UE assisted approach, whereby LMF/server UE may provide selection criteria to the target UE and target UE makes the final selection. 



	R2-2305562

Spreadtrum
	Proposal 1: Server UE can be either co-located with a target UE/anchor UE, or operated by a separate UE.



	R2-2305731

Xiaomi
	P4: Separate server UE from target and anchor UE is supported. .

P5: RAN2 confirms the understanding that a UE is considered as server UE if it can perform any of the following functionalities: positioning method determination, assistant data distribution, anchor UE selection, and location calculation.

P6: RAN2 confirms that if a UE is able to perform discovery procedure and perform SLPP capability exchange with the discovered UEs, it is capable of determining the positioning method and selecting anchor/server UE.



	R2-2306446

CEWiT
	Proposal 13: SL positioning server UE may be involved in sidelink positioning procedure for IC and PC scenarios.

Proposal 14: SL positioning server UE functionality can be handled by either target, anchor UE or a third-party UE.



	R2-2306457

Philips
	Observation 1:
SL positioning server acts in lieu of the LMF and hence should perform the related functions instead of the LMF so that the roughly same SLPP signalling procedures can be achieved.

Observation 2: Not every UE is capable of performing the SL positioning server UE role.

Observation 3: Not every UE is capable of performing each of the roles simultanously.

Observation 4: There can be cases in in-coverage scenarios where it is more expedient to use a SL position server even when the LMF is available.

Observation 5: Handover of a positioning operation from a SL positioning server to the LMF could require significant signalling.

Proposal 3: The functional blocks in the SL Positioning Functional Diagrams shall relate to SL positioning roles, not to physical UEs.

Proposal 4: Unicast messages between functional entities within a UE will not be sent over the air interface but are still present and therefore can be shown in the Sidelink Positioning Functional Description. A note can be added to clarify this.

Proposal 5: RAN2 should define the procedures to allow involving a SL Positioning server also in case of in-coverage and partial coverage based on decision by the LMF.

Proposal 6: The Target UE should be able to request that the LMF allows it to use a Positioning Server in preference to the LMF.

Proposal 9: Handover of an ongoing positioning operation from a SL positioning server to the LMF shall not be supported. A SL positioning server shall be able to complete an ongoing positioning operation.



	Fraunhofer
	Proposal 1: A session shall be created at a server UE, a server UE shall be selected by the target UE from the following options: 

Option 1: The server UE (functionality) resides at the target UE itself. 

Option 2: The server UE (functionality) resides at a different UE (standalone or coexisting with anchor UE role). 

Proposal 2: A target UE requests a server UE from a list of server UE candidates to create a session or takes the server UE role itself. 

Proposal 3: A target UE shall indicate parameters enabling the server UE fulfilling the parameters to respond, and the target UE shall select a server UE from the responding server UEs according to certain criteria.


Summary:

The discovery and anchor UE selection procedure is highly related to server UE functionality, some companies suggest server UE can trigger discovery procedure or make the final decision on anchor UE selection. However, there seems to be different understanding on the server UE functionalities, which should be addressed first. 

RAN2 agreed in #121 meeting on the following functionalities of server UE:
Agreement:

RAN2 confirm that for cases without LMF involvement, besides method determination, assistant data distribution and anchor UE selection (agreed in RAN2), the SL positioning server UE may perform SL-PRS configuration coordination and location calculation.

There are two different understandings over this agreement: 

- Understanding 1: different functionalities of server UE can be distributed over different UEs, all these UEs are considered as location server UE.
- Understanding 2: all the functionalities of server UE are located in the same UE, which is known as server UE.

According to SA2 definition on location server UE, understanding 1 is aligned with SA2 definition.

	SL Positioning Server UE: A UE offering method determination, assistant data distribution and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of the functionalities is supported.


Thus, rapporteur suggest RAN2 first to discuss whether target UE can always support the server UE functionality of positioning method determination, anchor UE selection, and assistant data distribution.

RAN2 to discuss whether all the functionalities of server UE should be located at the same UE.
RAN2 to discuss which of the following functionalities can always be supported by target UE:
positioning method determination
anchor UE selection
assistant data distribution
Location calculation 

Another issue is related to whether to support separate server UE. SA2 has agreed the support of separate server UE:

	TS23.586-030
6.8 Procedures of Ranging/Sidelink Positioning control 

Either UE-only Operation or Network-based Operation is applied in the Ranging/Sidelink Positioning control procedures.
UE-only Operation as specified in this clause is applied for the following cases:

Neither Target UE nor Reference UE is served by NG-RAN

No Ranging/Sidelink Positioning capable LMF is available in the 5GC network

Editor’s Note: It is FFS whether and how LMF can indicate using “UE-only” operation to Target UE.

For any other cases, Network-based Operation as specified in clause 6.x and 6.y of TS 23.273[8] is applied.
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Figure 6.8.1-1 Procedures for Ranging/Sidelink Positioning control (UE-only operation) 

1. UE1 (i.e. Target UE) may receive a Ranging/SL Positioning Service request from

1a. SL Positioning Client UE over PC5 during procedures for Ranging/SL Positioning service exposure though PC5 as defined in clause 6.6.1.1;

For absolute location, the service request includes the SL Positioning Client UE’s user info and Target UE’s user info.

For relative location or ranging information, the service request includes the SL Positioning Client UE’s user info, Target UE’s user info, SL Reference UE’s user info(UE2/…/UEn).
1b. RSPP application layer.

The service request includes type of the result (i.e. absolute location, relative location or ranging information) and the required QoS
 2. UE1 discovers UE2/…/UEn (i.e. SL Reference UEs/Located UEs) as defined in clause 6.4, if needed.

NOTE 1: Details of security related procedures during UE discovery are developed by SA3.

3. If none of UE1/…/UEn are served by NG-RAN or the serving network does not support Ranging/SL Positioning, ,  UE-only Operation is applied.

4. UE1 and UE2/…/UEn perform capability exchange. Step 4 may be performed during step 5 and step 6 with coordination of SL Positioning Server UE.

5. If UE1 does not support SL Positioning Server functionalities, a SL Positioning Server UE (either co-located with a SL Reference UE/Located UE, or operated by a separate UE) is discovered (if not yet discovered in step 2) and selected. If a SL Positioning Server UE that is co-located with a SL Reference UE/Located UE or operated by a separate UE, UE1 discovers and selects the SL Positioning Server UE as described in clause 6.4 and requests SL Positioning Server UE to participate in the ranging/sidelink positioning.

NOTE 2: Details of security and privacy related procedures during SL Positioning Server UE discovery and operation are developed by SA3.
6. Sidelink Positioning assistant data is transferred among UE1/ …/UEn and the SL Positioning Server UE.

7. SL-PRS measurement is performed between UE1 and UE2/…/UEn and possibly also amongst UE2/…/UEn.

8. SL-PRS measurement data is transferred to the SL Positioning Server UE or is transferred to UE1 if it supports SL Positioning Server functionalities, in order to perform result calculation. Based on the type of the result received in step 1, absolute location, relative location or ranging information is calculated at the UE.

NOTE 3: Details of step 4-8 are developed by RAN WGs.
9. Ranging/SL Positioning result is transferred to

9a. SL Positioning Client UE over PC5 during procedures for Ranging/SL Positioning service exposure though PC5 as defined in clause 6.6.1.1;

9b. RSPP application layer.


From contribution input, 5 companies (Nokia, CATT, spreatrum, xiaomi, CEWiT) express the view of supporting separate server UE, 2 companies (intel, Lenovo) suggest either target UE or anchor UE as server UE. Rapporteur thinks SA2 majorly considers about location calculation function may be performed by a separate server UE, whether to support this in RAN2 depends on how much additional complexity is needed. Rapporteur thinks it might not be easy to answer at this stage. It would be better to postpone the discussion until the basic signalling flow is clear.

 Postpone the discuss on whether to support server UE as a separate entity from target and anchor UE until the basic signalling flow is clear. 
Discovery

The company proposals related to this topic are summarized in the Table below.

	R2-2304716

Nokia
	Proposal 5: The anchor UE discovery process can be triggered by both target UE itself and the server UE / LMF. To the latter end, (S)LPP supports SL anchor UE discovery request.

Proposal 6: Server UE / LMF can pre-configure parameters to be indicated by target UE / anchor UE during discovery via the SLPP metafield. FFS if UE implementation can select additional parameters.

Proposal 7: A UE whose absolute location is known indicates during discovery at least the fact that its abs. location is known. FFS if the abs. location information itself is indicated, including encrypted format.

Proposal 8: In discovery model B, the parameters specified in the SLPP metafield of the discovery solicitation message shall be interpreted as mandatory requirement(s) that a candidate discovered UE must satisfy as a pre-condition for transmitting the discovery response. 

Proposal 9: At least for discovery model A, server UE / LMF may indicate to discovering UE minimum capabilities that a candidate discovered UE must satisfy in order to be included in the discovery report to the server UE / LMF.



	R2-2304801

Huawei, HiSilicon
	Proposal7: No other information than UE role needs to be carried within the discovery message/DCR message.



	R2-2305331
vivo
	Proposal 3: Target UE may perform the discovery of anchor UEs and report the anchor UE IDs to the LMF/Positioning Server UE.

Proposal 4: The LMF/Positioning Server UE may request the target UE to perform the discovery of anchor UE, and may provide a list of candidate anchor UEs along with the request.

Proposal 9: To support model B discovery of target UE and reference UE for ranging, the SLPP metafield in Solicitation message should includes UE role information and UE ID. 

Proposal 10: To support model A/B discovery of anchor UE for absolute positioning: 

For model A, the SLPP metafield in Annoucement message should include UE role information, assistant data (e.g., SL PRS transmission config), location info (FFS)

For model B, the SLPP metafield in Solicitation message should include UE role information (anchor UE), filter conditions, e.g., requirement of supported method/measurement, mobility-related information.

Proposal 11: To support model A/B discovery of positioning server UE, the SLPP metafield in Annoucement message and Solicitation message should include UE role information.
Proposal 12: For model B discovery, it is FFS on SLPP metafield in Response message, e.g., SL positioning capability of the UE. 


	R2-2305343

OPPO
	Proposal 5: RAN2 to agree that discovery procedure should be done by the target UE regardless of the coverage scenario
Proposal 6: RAN2 to agree that, besides the anchor UE location information, a flag indicating of the possibility of exposing the location information to the location server UE OOC should be included in the discovery msg also.



	R2-2304770

CATT
	Proposal 14: UE roles are reflected in the procedures of UE-only operation.

Proposal 15: There is no distinction of UE roles in the discovery procedure.

Proposal 16: Discovery procedure is triggered by target UE receiving a Ranging/SL Positioning Service request. There is no need an additional discovery request signaling from server UE.

Proposal 17: Target UE performs anchor UE selection for UE-only operation.

Proposal 18: RAN2 to discuss whether all anchor UE selection parameters (AS layer measurement is excluded) can be included in the metadata in the discovery message.

Proposal 26: Besides roles of UE, the following parameters can be included in the metadata in the discovery message:

1)
Capabilities of transmitting SL-PRS and performing measurements

2)
Supported sidelink positioning methods

3)
Supported sidelink positioning calculation 

4)
Coverage information (e.g., inside of network coverage, outside of network coverage)

5)
PLMN ID

6)
Providing location information 



	R2-2305392

Lenovo
	Proposal 5: From RAN2 perspective, there is no separate “Located UE” to be discovered as the anchor UE may choose to provide its own location to the higher-layer discovery procedures, if required provided that there are no privacy concerns. The anchor UE (Reference UE) location may be optionally provided in the SLPP metadata field.
Proposal 6: RAN2 to confirm indication of SLPP support as part of the SLPP metadata field, in addition to the UE roles.



	R2-2305440

Intel
	Observation 1: With respect to the discovery procedure for the session based approach, AS layer parameters related to sidelink positioning are useful to include as part of the discovery message (e.g. supported positioning methods).

Proposal 4: In addition to the UE role, at least the following information shall be included as part of the discovery messages (for both model A and B):

a)
SL positioning capabilities, including supported positioning methods by the anchor UE

b)
Ability to compute location information based on SL-PRS measurements

c)
Ability to perform absolute vs relative positioning/ranging calculation



	R2-2305562

Spreadtrum
	Proposal 2: In addition to UE roles, RAN2 can also consider absolute or relative positioning, UE types or UE mobility characteristics (i.e. UE speed, direction) during discovery procedure.



	R2-2305636

CMCC
	Proposal 4: RAN2 to confirm that indication about knowledge of location could be carried by the discovery message.

Proposal 5: RAN2 to confirm that general UE capability (e.g., support of SLPP, supported positioning methods) could be carried by the discovery message.



	R2-2305731

Xiaomi
	P4: To indicate the located UE role in metafield, at least the UE role “anchor UE” as well as the indication “whether the location of the anchor UE is known or able to be known” are needed.  
P5: Requested UE role(s) can be indicated in the metafield of solicitation/Direct Communication Request message. 
P6: Which role(s) of the requested UE role(s) are supported can be indicated in the metafield of Response/Direct Communication Response message. 
P7: For discovery mode A, RAN2 to agree that at least the following information can also be included in the metafield of announcement message: supported SL positioning method(s), mobility state(stationary or not), in coverage or not, location accuracy.

P8: For discovery mode B, RAN2 to agree that at least the following information can also be included in the metafield of solicitation/Direct Communication Request message: Requested SL positioning methods, Low Mobility required, In coverage required, LOS path required, Location accuracy requirement.

P9: For discovery mode B, RAN2 to agree that at least the following information can also be included in the metafield of Response/Direct Communication Response message: Supported SL positioning methods.


	R2-2305768

InterDigital
	Proposal 1: Study discovery model(s) (e.g., anchor UE initiated, target UE initiated) to discover anchor UEs and contents of discovery messages for each model.

Proposal 2: Positioning method supported by anchor UEs, location information and positioning method used to determine the location information included in a discovery message from anchor UEs.

Proposal 3: Study necessity of support positioning using the server UE in IC and PC scenarios.



	R2-2306020

Ericsson
	Proposal 4:Anchor/Reference UE indicate whether it is PRU capable or not in the SL positioning discovery message.
Proposal 5:Target UE may include QoS requirement for SL positioning in discovery message, and anchor UE may include supported QoS for SL positioning in discovery message.

Proposal 6:Sidelink positioning parameters can be indicated in both discovery modes.



	R2-2306336

LG
	Observation 1.
It is important to select appropriate UEs as anchor/server UE to achieve successful positioning results and higher accuracy.

Proposal 1.
Discovery should include essential parameters for sidelink positioning, especially for session-less operation. 

Observation 2.
It is observed that the roles of UE will be reflected in discovery by SA2.

Proposal 3.
Discovery includes supported roles of UE, at least for session-less operation. 

Observation 3.
It is observed that UE in sidelink positioning may adapt their roles based on conditions

Proposal 4.
SLPP includes supported roles of UE, which could avoid the need for uncertain discovery refresh.

Observation 4.
It is required that anchor UE is in the same PLMN of target UE.

Proposal 5.
Discovery includes PLMN ID, if registered in the network.

Observation 5.
It is advantageous to prioritize the selection of 'stationary UE,' 'public/infrastructure UE,' and 'RSU-type UE' over 'moving UE' and 'normal UE'. This preference stems from the benefits associated with the type of UE, such as their fixed and known locations, which contribute to higher positioning accuracy, reduced positioning failures, minimized signaling overhead, and potential energy savings. 

Proposal 6.
Discovery includes the identification of the UE type, which enables faster positioning and session-less operation. FFS detailed classification of UE. 

Observation 6.
It is essential to ensure that at least one compatible positioning method is agreed upon between the participating UEs.

Proposal 7.
Discovery includes supported positioning methods, at least for session-less operation.



	R2-2306373

Samsung
	Observation 1: Additional parameters in discovery messages can be used as coarse filter before exchanging SL positioning capabilities.

Including AS layer information which can be broadcasted already, it is expected that additional parameters to be used in discovery procedure may include some of parameters below (provided either positioning layer or AS layer):

- Role information (e.g., anchor UE, server UE, etc)

- Supported frequency range (e.g., FR1, FR2, NR-U, etc) / SCS / bandwidth for SL-PRS

- LMF and/or Server UE reachability

- Supported SL positioning methods (e.g., SL, SL-AOA, SL-TDOA, etc)

- Network information (e.g., CellAccessRelatedInfo, SL-ServingCellInfo-r17)

- Coverage information (e.g., in-coverage, out-of-coverage)

- Location information (e.g., availability or validity, location source, accuracy)

- Synchronization information (e.g., SLSSID, accuracy)

Proposal 1: RAN2 is kindly asked to discuss which information can be considered as additional parameters in discovery message.

Since SA2 did not specify whether the requested characteristic would be included in SL positioning service request yet, we propose that sending LS to consult with SA2 about the information. Based on that information, RAN2 may determine essential parameters in discovery signaling in addition to supported UE roles.

Proposal 2: RAN2 is kindly asked to send LS to SA2 to ask which kind of the requested characteristic would be included in SL positioning service request.



	R2-2306422

Qualcomm
	Proposal 29:
Discovery is included in the sidelink positioning procedure for all PC5 sidelink positioning scenarios (in-coverage, out-of-coverage, partial coverage). 



	R2-2306446

CEWiT
	Proposal 16: The discovery message should have the following attributes:
UE roles.

SLPP capability.

SL positioning methods. 

Positioning reference unit capability.



	R2-2306457

Philips
	Proposal 1: During discovery, an Anchor UE and Target UE that support SL Positioning Server functionality, should announce the SL Positioning Server role separately (in addition to announcing itself as an Anchor UE or Target UE).

Proposal 2: During discovery, the Target UE may select a SL Positioning Server from those available based on SL Positioning Server role announced during discovery, rather than after SLPP capability exchange with the respective UEs.

Proposal 7: In-coverage UEs should be permitted to indicate support for Positioning Server functionality during discovery.

Proposal 8: During SL Positioning Discovery, the Anchor UE needs to be able to indicate that it is in coverage and has access to the LMF.



	R2-2306515

Philips
	Proposal 4: To aid down-selection of Target UEs, auxiliary information in SL Discovery messages should include information on location status, such as location accuracy, location refresh time and an (average) location validity time.

Observation 4: Pre-configuring a list of Anchor UEs to the Target UE may improve the efficiency of SL positioning.

Proposal 6: RAN2 to consider adding location information of Anchor UEs to be included in the list of candidate Anchor UEs for discovery.

Proposal 7: A Target UE should report all Anchor UEs that it was able to discover in such manner that the LMF is able to derive which Anchor UEs the Target UE was not able to discover.



Summary:

The first issue is related to who can trigger the discovery procedure. According to the reply LS from SA2 [S2-2305735], either the target UE( the UE who receives service request from client UE) or the LMF can trigger the discovery procedure:
	the service request received from Ranging/SL Positioning application layer (triggered by a SL Positioning Client UE over PC5 or by any application on the UE) and the service request received from LMF triggers the UE discovery and then the SLPP session.


Aside from target UE and LMF, two companies(Nokia, vivo) thinks discovery procedure can also be triggerred by server UE, as discovery procedure is highly related to anchor UE selection and anchor UE selection can be done by server UE. one company(CATT) indicates that server UE should not trigger discovery procedure. 

Rapporteur thinks this issue is dependent on the result of the discussion on whether target UE can always support positioning method determination and anchor UE selection. If the answer is yes, there may be no need for server UE to trigger discovery procedure. If the answer is no, then RAN2 needs to discuss whether server UE can trigger the discovery procedure.
If target UE can not perform anchor UE selection, RAN2 to discuss whether the discovery procedure of target UE is triggered by itself or by server UE (different from target UE). 
Regarding the content to be included in the discovery message, companies have diverse views. The following parameters have larger support:

-
supported positioning methods (8): CATT, InterDigital, xiaomi, CMCC, Intel, LG, samsung, CEWiT;

-
Location information (9): CATT, CMCC, Lenovo, Xiaomi, OPPO, samsung, philips, Ericsson, LG;
-
Mobility information (4): vivo, Spreadtrum, Xiaomi, LG;
-
Coverage information (4): CATT, Xiaomi, Samsung, Philip. This is for UE to decide whether LMF participation is needed.
As not much companies provide views on which discovery messages should these parameters be included, Rapporteur suggest to first discuss the batch of parameters to be included in discovery message.

RAN2 to agree that supported positioning methods (8 companies) and location information (9 companies) can be included in the metadata of discovery message. 
RAN2 to discuss whether mobility information(4 companies) and coverage information(4 companies) can be included in the metadata discovery message. 
Anchor UE selection

The company proposals related to this topic are summarized in the Table below.
	R2-2304716

Nokia
	Anchor UE selection:
Proposal 10: The server UE / LMF either makes final anchor UE selection, or confirms the anchor UE (pre)-selection done by the target UE.  
Proposal 11: RAN2 to discuss if server UE / LMF can request AS measurement regarding candidate anchor UEs, including at least signal strength and (N)LOS characterization. 



	R2-2304770

CATT
	Anchor/server UE selection
Proposal 24: The following criteria can be considered for anchor UE selection:

1)
Capabilities of transmitting SL-PRS and performing measurements

2)
Supported roles of UE (anchor UE)

3)
Supported sidelink positioning methods

4)
Supported sidelink positioning calculation 

5)
Coverage information (e.g., inside of network coverage, outside of network coverage)

6)
PLMN ID

7)
Providing location information 

8)
RSRP and/or LOS/NLOS

Proposal 25: The following criteria can be considered for server UE selection:

1)
Supported roles of UE (server UE)

2)
Supported sidelink positioning calculation 

3)
PLMN ID

4)
RSRP



	R2-2305331

vivo
	Anchor UE selection

Proposal 3: Target UE may perform the discovery of anchor UEs and report the anchor UE IDs to the LMF/Positioning Server UE.

Proposal 4: The LMF/Positioning Server UE may request the target UE to perform the discovery of anchor UE, and may provide a list of candidate anchor UEs along with the request.

Proposal 5: Introduce SLPP procedures of request/provide anchor UE information.



	R2-2305344

OPPO
	anchor UE selection

If introducing more AS layer parameters, RAN2 considers adding these parameters in sidelink positioning capability exchange message as the baseline.

anchor UE reselection

Anchor UE reselection is included in the sidelink positioning procedure, which aims to further reselect the better anchor UE for target UE during a positioning session. 

Target UE starts the reselection evaluation for candidate anchor UE when the reselection measurement initiation rules for the serving anchor UE are fulfilled.

The AS layer criteria for anchor UE reselection should be defined and specified for reselection evaluation initiation and reselection execution respectively. 

For reselection evaluation initiation, RAN2 may consider the following AS layer criteria only related to the serving anchor UEs:  

Option 1: RSRP of SL-PRS from the serving anchor UE becomes worse than threshold or changes beyond threshold
Option 2: SL-PRS from the serving anchor UE is not or unlikely to be LoS path, e.g., the LoS indication becomes less than threshold
Option 3: the distance between target UE and the serving anchor UE becomes larger than threshold
Option 4: the capability of the serving anchor UE has changed, e.g., serving anchor UE location is not valid for absolute positioning, or the serving anchor UE no longer indicates the UE role supported by itself
For reselection execution, RAN2 may consider the following AS layer criteria related to the candidate anchor UEs and/or serving anchor UEs:

Option 1: RSRP of SL-PRS from the candidate anchor UE becomes better than threshold 

Option 2: RSRP of SL-PRS from the candidate anchor UE becomes offset better than that from the serving anchor UE
Option 3: LoS indication of SL-PRS from the candidate anchor UE becomes less than threshold
Option 4: LoS indication of SL-PRS from the candidate anchor UE becomes offset better than that from the serving anchor UE
Option 5: the distance between target UE and candidate anchor UE becomes less than threshold

Option 6: the distance between target UE and candidate anchor UE becomes offset less than that between target UE and candidate anchor UE

Option 7: the capability of the candidate anchor UE supports the sidelink positioning service, e.g., the candidate anchor UE indicates the UE role supported by itself is anchor UE



	R2-2305392

Lenovo
	Observation 2: Anchor nodes with known locations such as UEs and RSUs can enable certain SL positioning techniques such as SL-TDoA.

Proposal 7: RAN2 is recommended to support procedures related to anchor UE(s) including triggering, (re)selection, and configuration when performing sidelink positioning procedures. 

Proposal 8: Anchor UE selection radio-based criteria may be based on at least reported LOS/NLOS indication, reported SL measurements, e.g., SL PRS RSRP, coverage of anchor UEs, synchronization related information, specific UE type. FFS any further Anchor UE selection criteria.



	R2-2305440

Intel
	Proposal 5: For initial anchor UE selection after discovery, RAN2 is proposed to discuss and downselect between the following options:

The LMF/server UE based approach, where LMF/server UE may obtain information about candidate anchor UEs (either from target UE itself or from (pre-)configuration) to make the selection. 

The LMF/server UE assisted approach, whereby LMF/server UE may provide selection criteria to the target UE and target UE makes the final selection. 

Observation 2: Due to the nature of sidelink channel and the mobile nature of the anchor and the target UE, the anchor UE may need to be reselected during an ongoing SL positioning procedure.

Proposal 6: The evaluation for anchor UE selection/reselection is performed at the AS layer, which indicates the selected anchor UE to the upper layer.

Proposal 7:  RAN2 supports the procedure to allows the UE to report the need for anchor UE reselection to the LMF.

Proposal 8:  For anchor UE reselection during an ongoing SL positioning procedure, at least SL link quality based trigger shall be considered.


	R2-2305562

Spreadtrum
	Proposal 3: Anchor UE can be selected by considering signal strength, channel condition between target UE, candidate anchor UE or server UE.


	R2-2305636

CMCC
	Proposal 6: Anchor UE selection bases on information from discovery procedure and the positioning capability exchange procedure.


	R2-2305731

Xiaomi
	P9 UE has the freedom to decide whether anchor UE(with or without knowledge of location) selection/server UE selection is performed after discovery or additionally after capability exchange.
P13 RAN2 to agree at least the following aspects can be considered for anchor/server UE selection：
- whether the UE is capable of being anchor/server UE;
- whether the SL RSRP of the UE is above the threshold;

- whether the intended positioning methods are supported by the UE;

- whether the UE is location known or able to be known (only needed for the selection of anchor UE with the knowldge of location)

- whether the UE is in coverage. 


	R2-2305768

InterDigital
	Proposal 4: Support a target UE to determine anchor UEs based on a criterion.
Proposal 5: Specify selection criteria for anchor UE selection by a target UE.

Proposal 6: For OoC, a target UE discovers the server UE and server UE provides a list of anchor UEs.

Service continuity
Proposal 7: Study the impact of target or anchor UE status change (IC-PC, OoC-PC, IC-OoC) in the middle of the SL positioning procedure.



	R2-2306078

ZTE
	Proposal 1: Support to take relay UE (re)selection criteria as the baseline of anchor UE (re)selection criteria, i.e., the criteria that target UE can determine the UE can be an anchor UE is, whether anchor UE’s transmission RSRP is larger than a threshold. FFS on which RSRP, SL signaling RSRP or SL PRS RSRP.
Proposal 2: Support to take anchor UE’s capability into consideration when target UE performs anchor UE (re)selection. I.e., the capability transfer can be broadcasted or groupcasted to assist anchor UE (re)selection before a SL positioning session is set up.
Proposal 3: Support target UE to discover candidate anchor UEs according to NAS layer criteria, then select final anchor UEs according to AS layer criteria. 

Proposal 4: Support UE roles containing in mode A discovery announce message and mode B discovery request message. Take figure 1 and figure 2 for mode A and mode B discovery procedure as baseline.


	R2-2306336

LG
	Proposal 2.
SLPP should include all relevant and useful capabilities and parameters for efficient session-based operation by appropriate anchor UE. 

Roles of UE:

Observation 2.
It is observed that the roles of UE will be reflected in discovery by SA2.

Proposal 3.
Discovery includes supported roles of UE, at least for session-less operation. 

Observation 3.
It is observed that UE in sidelink positioning may adapt their roles based on conditions

Proposal 4.
SLPP includes supported roles of UE, which could avoid the need for uncertain discovery refresh. 

PLMN ID:

Observation 4.
It is required that anchor UE is in the same PLMN of target UE.

Proposal 5.
Discovery includes PLMN ID, if registered in the network. 

Type of UE:

Observation 5.
It is advantageous to prioritize the selection of 'stationary UE,' 'public/infrastructure UE,' and 'RSU-type UE' over 'moving UE' and 'normal UE'. This preference stems from the benefits associated with the type of UE, such as their fixed and known locations, which contribute to higher positioning accuracy, reduced positioning failures, minimized signaling overhead, and potential energy savings. 

Proposal 6.
Discovery includes the identification of the UE type, which enables faster positioning and session-less operation. FFS detailed classification of UE. 

Supported positioning method:

Observation 6.
It is essential to ensure that at least one compatible positioning method is agreed upon between the participating UEs.

Proposal 7.
Discovery includes supported positioning methods, at least for session-less operation

UE’s network coverage status:

Observation 7.
It is required to select UE within the network coverage for LMF/NW-based positioning and hybrid positioning. 

Observation 8.
It is beneficial to choose UE within the network coverage in order to reduce latency and signaling overhead. 

Proposal 8.
SLPP includes UE’s network coverage status.
Ability to provide location information:

Observation 9.
It is essential for anchor UE to provide its own location information for absolute positioning service.

Observation 10.
It is essential to exchange information regarding the anchor UE's capability to provide its own location information for determining whether the SLPP protocol can support absolute positioning or not.

Proposal 9.
SLPP includes anchor UE's capability to provide its own location information for absolute positioning service.

Accuracy/integrity of location information:

Observation 11.
The accuracy of estimated location of target UE is tied to the accuracy of anchor UE’s location.

Proposal 10.
SLPP includes accuracy/integrity of location information for higher accuracy positioning.

Velocity/direction:

Observation 12.
It can enhance the success rate of positioning to select an anchor UE with a velocity and direction similar to the target UE, especially for V2X use cases. 

Proposal 11.
SLPP includes velocity/direction information for V2X case.

Zone ID:

Observation 13.

It is possible to identify the unique geographic zone from Zone ID.

Observation 14.

Zone ID can be used for selecting UE within a reasonable distance range (e.g. same or neighboring zones).

Proposal 12.

Preconfigured list of anchor UEs for a specific Zone ID can be provided for faster positioning.

Proposal 13.
SLPP includes Zone ID for faster positioning, if received.

Cell ID:

Proposal 14.
SLPP includes Cell ID, if camped on a cell.

UE ID:

Observation 15.
It is required for additional context that enables awareness between LMF and target UE in order to facilitate the selection of a located UE.

Proposal 15.
L2ID (Source Layer-2 ID and Destination Layer-2 ID) can be used as UE ID at least for “Network-assisted SL Positioning”.

RSRP value between two UEs:

Proposal 16.
SLPP includes RSRP value to filter out UE with low RSRP value.

Proposal 17.
SLPP includes RSRP value to indicate a weak signal strength for trigger anchor UE reselection. 

LOS/NLOS propagation indication:

Proposal 18.
SLPP includes LOS/NLOS propagation indication, at least for SL-AoA method. 

Synchronization source/error:

Proposal 19.
SLPP includes synchronization reference source and/or error.

Supported frequency ranges for SL-PRS:

Proposal 20.
SLPP includes supported frequency ranges (e.g. FR1, FR2, NR-U, etc). 



	R2-2306446

CEWiT
	Proposal 15: RAN2 should define and specify AS layer criteria for selection/reselection of anchor UE(s) as part of the SL positioning procedure. 

At least the following criteria is considered for anchor UE (re-)selection: 

Supported sidelink positioning methods. 

Ability to transmit SL-PRS and perform measurements. 

Coverage information (e.g., inside of network coverage, outside of network coverage) 

Accuracy of location information of Anchor UE(s)

Willingness to act as anchor.





	R2-2306515

Philips
	Proposal 1: A criterion for SL positioning anchor UE (re-)selection can be that the Anchor UE can act as a Located UE, as defined by SA2.

Proposal 2: RAN2 should define criteria by which the LMF and/or an Anchor UE can determine if the Anchor UE’s location is sufficiently stable and/or sufficiently accurate to be used for SL positioning.

Proposal 3: RAN2 should define mechanisms to compensate for the time difference between determining the location of an Anchor UE and performing the SL positioning measurements and calculations.

Proposal 5: RAN2 should as part of the SLPP/RSPP protocol provide a capability exchange mechanism to enable an Anchor UE to provide more details related to the stability and accuracy of the location of the Anchor UE, and also enable the ability to notify or express to the Target UE or LMF or SL positioning server UE about a change to this capability. 



	Fraunhofer
	Proposal 4: Server UE interacts with anchor UEs to add anchor UEs for a given target UE. 

Proposal 5: Measurement performed by the target UE using preconfigured assistance data (in sessionless operation) may be used by the server UE to select anchor UEs for a target UE.


Summary:
Firstly, regarding who performs anchor UE selection, two companies(Nokia/Intel) think LMF/Server UE can also makes the decision on which anchor UEs to selection. Two company(vivo, interDigital) think server UE can provide candidate anchor UEs to target UE. 


For server UE, rapporteur thinks it is dependent on whether target UE is capable of positioning method determination and anchor UE selection. If the answer is yes, then target UE can do the anchor UE selection. If the answer is no, then server UE make the selection. 


For the case that LMF is not involved, if target UE is capable of positioning method determination and anchor UE selection, target UE performs anchor UE selection; Otherwise, server UE performs anchor UE selection. 
Regarding the anchor UE selection criterion,  10 companies (CATT, Lenovo, OPPO, InterDigital, ZTE xiaomi, Spreadtrum, LG, CEWiT, philip) express the need to specicy criterion for anchor UE selection.

Anchor UE selection criterion will be specified (10). 
The following criterion for anchor UE selection get most support:

- UE role (4): CATT, Lenovo, xiaomi, LG
- Supported positioning method (4): CATT, Lenovo, xiaomi, CEWiT,
- in coverage or not (5): CATT, Lenovo, xiaomi, LG, CEWiT
- RSRP (6): CATT, Lenovo, xiaomi, ZTE, spreadtrum, LG
- LOS/NLOS (4): CATT, Lenovo, xiaomi, LG,
- Location (4): CEWiT, Philip, Xiaomi, LG
RAN2 to discuss which of the following factor will be specified in the anchor UE selection criterion:

UE role (4)
Supported positioning method (4)
In coverage or not (5)
RSRP (6)
LOS/NLOS (4)
Location (4)
Signalling aspects

The company proposals related to this topic are summarized in the Table below.
	R2-2304716

Nokia
	Proposal 12: A target UE with an active LPP session can use it to deliver its own SLPP messages to the LMF as well as the SLPP payload of at least its anchor UEs. FFS other UEs.



	R2-2304770

CATT
	Proposal 19: Include unicast SL connection establishment procedure before SLPP exchange via unicast in the signaling procedure for UE-only operation.

Proposal 21: RAN2 to discuss whether separate procedures are used for unicast, groupcast, broadcast SLPP procedure after session-less operation within groupcast/ broadcast SL positioning is finalized.

For out of coverage scenario, the following Figure 2.3-1 illustrates a typical signaling procedure.
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Figure 2.4-1: SLPP signaling procedures for UE-only operation
1.
The Target UE receives a Sidelink Location Service Request message.

2.
The Target UE initiates the discovery to find and measure the SD-RSRP of candidate Anchor UEs and Location Server UE. 
3.
If the Target UE can’t act as server UE, it selects an UE to be a server UE.

4.
The Target UE may initiate sidelink unicast link establishment with Location Server UE if unicast is used.
5.
The Target UE initiates the sidelink positioning capability exchange procedure with the Location Server UE and reports the measurement result of candidate Anchor UEs.
6.
The Location Server UE or the Target UE selects Anchor UEs.

7.
The Location Server UE sends the assistance data to the Target UE for the selected Anchor UEs information.
8.
The Target UE establishes unicast link connection with the selected Anchor UEs if unicast is used.

9.
The Target UE initiates the sidelink positioning capability exchange procedure with the selected Anchor UEs.

10.
The Target UE performs the assistance data transfer procedure with Anchor UEs.
11,12.
SL PRS transmission/measurement procedure between the Target UE and the Anchor UEs.
13.
The Location Server UE obtains the measurement results from the Target UE and/or the Anchor UEs.
14.
The Location Server UE calculates the location of the Target UE.

15.
The Location Server UE sends the location estimate to the Target UE.
16.
The Target UE provides the location estimate via Sidelink Location Service Response.

Proposal 22: capture the above SLPP signaling procedures for UE-only operation into TS 38.305 as the baseline. 

For network-based operation, the following Figure 2.3-2 illustrates a typical signaling procedure.
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Figure 2.3-2: SLPP signaling procedures for Network-based Operation
1.
The LMF receives a Location Service Request message.

2.
The LMF sends the sidelink positioning request location message to the target UE. 

3.
The Target UE initiates the discovery and measures the SD-RSRP of candidate Anchor UEs.

4.
The LMF obtains the sidelink positioning capability of the Target UE and candidate Anchor UEs information. 

5.
The LMF or the Target UE determines Anchor UEs.

6.
The LMF sends the assistance data to the target UE for the selected Anchor UEs information.

7.
The Target UE establishes unicast link connection with the selected Anchor UEs.

8.
The Target UE initiates the sidelink positioning capability exchange procedure with the selected Anchor UEs.

9.
The Target UE performs the assistance data transfer procedure with Anchor UEs.
10.
SL PRS transmission/measurement procedure between the Target UE and the Anchor UEs.
11.
The LMF obtains the location information of the target UE based on the information from Step 10.

12.
The LMF calculates the location of the Target UE.

13.
The LMF provides the location estimate via Location Service Response.

Proposal 23: Capture the above SL positioning procedure for Network-based Operation into TS 38.305 as the baseline. 

	
	

	R2-2305331
vivo
	NRPPa like SLPP procedures

Proposal 6: Introduce NRPPa-like SLPP procedures, e.g., assistance data obtaining procedure by LMF, SL-PRS transmission config/activation procedure.

Unified signaling procedures for LMF-dependent/LMF-independent sidelink positioning

Proposal 7: Support the unified signaling procedures for LMF-dependent/LMF-independent sidelink positioning.

To our understanding, the unified signaling procedures can be as below:
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Note 1: if target UE or one of anchor UE(s) acts as Positioning Server UE, the related signalling exchange between Positioning Server UE and target UE or the anchor UE are ignored.

Note 2: FFS which steps is optional.

Figure 4: Unified signaling procedures for LMF-dependent/LMF-independent sidelink positioning

1.
The LMF/Positioning Server UE receives a Location Service Request message, or the Positioning Server UE itself determines the need for some location service.
2.
The LMF/Positioning Server UE obtains the sidelink positioning capability of the target UE from the target UE.
3.
The LMF/Positioning Server UE sends a request for anchor UE information to the target UE.
4.
The target UE initiates the discovery procedure over the PC5 interface to find the Anchor UE(s).
5.
The target UE provides the anchor UE information to the LMF/Positioning Server UE.
6.
The LMF/Positioning Server UE obtains the sidelink positioning capability of the anchor UEs.
7. 
The LMF/Positioning Server UE selects the participating anchor UEs.
8. 
The LMF/Positioning Server UE determines the positioning method/measurement materials.
9. 
The LMF/Positioning Server UE initiates the sidelink positioning assistance data transfer procedure (for SL PRS measurement/transmission) to the target UE .
10. The LMF/Positioning Server UE initiates the sidelink positioning assistance data transfer procedure (for SL PRS transmission/measurement) to the anchor UEs. 
11. The LMF/Positioning Server UE sends the sidelink positioning request location information message to the anchor UEs/target UE.
12. The anchor UEs perform measurement/transmission of SL-PRS .
13. The target UE performs transmission/measurement of SL-PRS . .
14. The anchor UEs/target UE send the sidelink positioning provide location information message including measurement results to the LMF/Positioning Server UE.
15. The LMF/Positioning Server UE performs the location calculation and obtains the location information of target UE.
16.
The LMF/Positioning Server UE responses Location Service Response.
Proposal 8: take the above unified signaling procedures as the baseline for further discussion.

LMF to communicate with anchor UE(s)
Proposal 13: How LMF communicates with anchor UE(s) should be coordinated with SA2. Send LS to SA2 to ask feedback.

	R2-2305343

OPPO
	Proposal 2: RAN2 to agree that target UE could autonomously trigger the sidelink positioning to calibrate the Uu positioning result.

Proposal 3: RAN2 to agree that sidelink positioning triggering event could be defined and pre-configured towards the target UE.

Proposal 7: RAN2 to agree that SL positioning assistance data transfer msg could be used in following scenarios, optionally with the location information of the anchor UEs to be included:

the SL-PRS transmitter UE sends out its SL-PRS configuration

the location server UE/LMF transmits the SL-PRS configuration of other transmitter UEs to the SL-PRS monitor UEs

the location server UE/LMF sends the SL-PRS configuration to be used to the SL-PRS transmitter UEs.

Proposal 8: RAN2 to agree that at least following three positioning method related IEs should be included in the SLPP RequestLocationInformation msgs:

SL-AOA-RequestLocationInformation
SL-TDOA-RequestLocationInformation

SL-RTT-RequestLocationInformation

Proposal 9: RAN2 to agree at least following IE should be included in the SLPP ProvideLocationInformation msg at least:

commonIEsProvideLocationInformation (including the position estimate result or the ranging result)

SL-Multi-RTT-ProvideLocationInformation
SL-TDOA-ProvideLocationInformation
SL-AOA-ProvideLocationInformation


	R2-2305392

Lenovo
	Proposal 15: RAN2 to support the signalling design for the agreed RAN1 SL Positioning measurements including measurement configuration using SLPP Request Location Information and measurement reporting using SLPP Provide Location Information Reporting.

Proposal 16: Hybrid Uu and SL positioning can be initiated from standalone Uu positioning or standalone SL positioning when either Uu or SL positioning is not possible or cannot satisfy the positioning requirements/QoS. RAN1 feedback may be required for any measurement and processing impacts from hybrid Uu and SL positioning.

SL Measurement and Reporting
Proposal 20: RAN2 to consider the supported signalling and procedures depending on which node/entity: 

Performs the SL positioning measurements and associated reporting (e.g., if needed for UE-based like positioning), e.g., RSU/Anchor-UE, Target-UE.
Performs the SL positioning calculation e.g., gNB, LMF, RSU/Anchor-UE, Target-UE.
NOTE: This has a dependency on the SL Positioning architecture as well as positioning modes (e.g., UE-assisted, UE-based). 
Proposal 21: Support different SL Positioning reporting types including one-shot, triggered and periodic reports. 


	R2-2305440

Intel
	In coverage scenario

Proposal 11: Both MO-LR based and MT-LR based sidelink positioning procedures shall be supported for the in coverage case, using Uu based positioning design as baseline. 

Out of coverage scenario
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Figure 3 UE sidelink positioning for out of coverage scenario

Proposal 12: As per the agreed series of steps for SL positioning procedure, RAN2 confirms the signaling flow for UE based sidelink positioning for in coverage and out of coverage as captured in Figures 2 and 3 above.


	R2-2305636

CMCC
	Issues for SL positioning with network

Proposal 1: The LMF is involved in SL positioning when at least one of the participating UEs in the network coverage.

Proposal 2: If involved, LMF determines the positioning operation mode (e.g., Uu positioning, hybrid PC5+Uu positioning operation, PC5-only positioning operation), anchor UE selection and SL positioning method. 

Proposal 3: RAN2 to study information to be reported by UE or RAN to assist the LMF for SL positioning related determinations:

Measurement report for the TRPs which can be measured by the target;

UE ID list for UEs discovered by the target UE, FFS detail information conveyed in the discovery message;

LOS/NLOS indication;
Other information to assist the determination, e.g., requirement of low power consumption.
Issues for SL positioning without network

Proposal 7: If server is involved, sidelink positioning capability and assistant data can be exchanged between server and target/anchor UEs.

Proposal 8: If server is not involved, sidelink positioning capability and assistant data can be exchanged between target UE and anchor UEs.


	R2-2306020

Ericsson
	OOC
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Figure 3 SLPP procedure in OoC. UE1 and UE2 can be target UE, anchor UE, or SL positioning UE server. Target UE or anchor UE can act as SL Positioning Server UE, and the procedures involving SL positioning UE server are marked in dash lines.

Target UE discovers anchor UE or SL positioning UE server.

SL positioning UE server request capabilities from target UE and/or anchor UE, and target UE and/or anchor UE send capability to SL positioning UE server.

Anchor UE(s) is selected.

Note: it is FFS whether SL positioning UE server and/or target UE decide the anchor UE

SL positioning UE server and target UE and/or anchor UE exchange assistance data including the positioning method to use and the SL-PRS config to measure.

Target UE and/or anchor UE performs the Ranging/SL Positioning procedures.

Target UE and/or anchor UE sends the measurement/positioning information to SL positioning UE server.

SL positioning UE server calculates the Ranging/SL positioning results based on the received ranging/SL positioning measurements and location information received from target UE and/or anchor UE sends.

Proposal 2: Take the procedure in Figure 3 as baseline SLPP procedures.



	R2-2306020

Ericsson
	Partial coverage:
Proposal 15: Partial coverage is supported by means of L2 U2N Relay where the LPP protocol terminates/originates at remote UE and LMF.

SL Ranging measurements when Synch Source or Coverage changes

Proposal 17: Send LS to RAN4 requesting how would the ongoing SL measurements be impacted when the synch source changes and/or coverage status changes. 

Overhearing

UE overhearing SL-PRS benefit the ranging/SL positioning accuracy causing no or little overhead to the UEs.

Proposal 18: UE overhearing SL-PRS is supported.



	R2-2306078

ZTE
	Proposal 5: Capture at least the following 3 procedure figures in the stage-2 specification:

Procedure 1: with LMF’s involvement, target UE is in coverage while anchor UEs in in coverage or out of coverage; (legacy IC/PC scenario)
Procedure 2: with LMF’s involvement, target UE is out of coverage while one of the anchor UE is in coverage; (legacy PC scenario)
Procedure 3:without LMF’s involvement, target UE is out of coverage while all the anchor UEs are out of coverage.(legacy OOC scenario)
With LMF involvement

Proposal 6: Support to take the figure 3: target UE in coverage when network assisted SL positioning(with LMF involvement) is performed, and figure 4:  target UE out of coverage while one of the anchor UE in coverage when network assisted SL positioning(with LMF involvement) is performed, for the LMF-involved procedure as stage-2 baseline.
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Figure 3. target UE in coverage when network assisted SL positioning(with LMF involvement) is performed
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Figure 4. target UE out of coverage while one of the anchor UE in coverage when network assisted SL positioning(with LMF involvement) is performed

Without LMF involvement

Proposal 7: Support to take the figure 5 for the SL positioning procedure out of coverage without LMF’s involvement as stage-2 baseline.
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Figure 5. SL positioning procedure that target UE and all anchor UEs are out of coverage without LMF’s involvement
Server UE in the procedure
Proposal 8: Not to introduce server UE in the stage-2 procedure figure. If the procedure involving server UE is necessary, it can be described in the step description or note.


	
	

	R2-2306422

Qualcomm
	LMF-assisted Sidelink positioning (MO-LR)
Proposal 11:
Support a MO-LR or a new supplementary services operation for UE initiated SLPP transactions towards an LMF.

LMF-initiated Sidelink positioning (MT-LR)

Proposal 12: Support a MT-LR or a new supplementary services operation for LMF-initiated SLPP transactions towards a UE.

Combination of Uu- and PC5-only based positioning

Proposal 13:
Support hybrid Uu, SL, and RAT-independent positioning by jointly using the SLPP, LPP, and NRPPa procedures.


	R2-2306446

CEWiT
	Proposal 8: For IC/PC scenarios, signalling flow depicted in Figure 4 should be adopted for stage 2 SL positioning signalling procedures.
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Figure 4: Sidelink Positioning Signalling Procedures for In-coverage and Partial-coverage Scenarios
Proposal 9: For in-coverage scenarios, anchor UE discovery, selection and session establishment should be added after sidelink positioning capability exchange.
Proposal 10: For partial-coverage scenarios, anchor UE discovery, selection and session establishment should be added after sidelink positioning capability exchange.


	Fraunhofer
	Proposal 10: Tx-Rx-TimeDiff reporting shall be relaxed (no need to report RxTxTimeDiff) by enabling the responder to virtually adjust effective transmit time.

Proposal 7: Providing sidelink reference signal configuration using  preconfigured assistance data mechanism shall be supported.

Proposal 8: Elements of preconfigured assistance data may be configured with time validity in addition to area validity. 

Proposal 9: Anchor UEs shall not broadcast the measurements (range measurement to the target UE)  to other UEs. The measurement shall only be transmitted in unicast or report free ranging shall be supported.




Summary:
The proposals on signalling are quite diverse. Rapporteur would try to find out some basic issues that would facilitate future discussion. 

To simplify the discussion, unicast is assumed in this section.
Firstly, from the contributions, it seems that all companies assumes there is no SLPP message exchange between anchor UEs(not server UE). Rapporteur would like to confirm this.

RAN2 to confirm that, for unicast, there is no SLPP message exchange between anchor UEs who are not server UE. 
Secondly, from the contributions, some company assumes there may be direct SLPP message exchange between server UE(different from target UE) and anchor UE, Rapporteur thinks it requires that all anchor UEs have direct SL connection with server UE, target UE may not be able to always ensure this.

RAN2 to discuss the following two options for unicast:

- Option 1: Server UE(different from target UE) exchange SLPP message directly with anchor UEs. 

- Option 2: The SLPP layer information exchange between server UE(different from target UE) and anchor UEs is through target UE.
A third issue is regarding when to perform anchor UE selection. The company view on this is diverse(3:3). This issue was discussed in last meeting, but no conclusion made. According the email discussion in last meeting, it seems that most of the companies agree to use both discovery and capability exchange to determine the anchor UE. But there are some worry about the signalling overhead of SLPP capability exchange. 

Rapporteur thinks one way forward is to borrow the design of LPP, LPP doesn’t restrict the order of LPP message(36.305, 7.1.2.5):

LPP procedures are not required to occur in any fixed order, in order to provide greater flexibility in positioning.

So, the way forward is that after UE performs discovery procedure, it is up to UE to decide whether to additionally perform SLPP capability exchange before finalizing anchor UE selection.

Anchor UE selection is performed after discovery procedure, but it is up to UE implementation whether to additionally perform SLPP capability exchange before finalizing anchor UE selection.
Another issue is related to the support of partial coverage. SA2 has agreed on the support of partial coverage for Network assisted SL Positioning of UE with NAS connection in TS23.586:

	6.5.1.1
Procedure MO-LR Procedure for UE with NAS connection using SL positioning.

6.5.2

Procedures for SL positioning for target UE without NAS connection using Located UE with network connection

The procedures for SL positioning for Target UE without NAS connection using Located UE with network connection apply to the following cases:

-
when the Target UE initiates 5GC-MO-LR request to obtain its own absolute location and cannot establish a NAS connection or cannot be served by a Ranging/SL positioning capable LMF

-
when the target UE detects an event configured by the network during an initial 5GC-MT-LR procedure when the Target UE has the NAS connection
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Figure 6.5.2-1: Procedures for SL positioning for target UE without NAS connection using Located UE with network connection




	TS23.273
6.x.z
SL-MO-LR Procedure 

Figure 6.x.z-1 illustrates a procedure to enable a UE, designated UE1, to obtain sidelink positioning/ranging location results for the UE1 and one or more other UEs designated UE2, UE3, … UEn with the assistance of an LMF in a serving PLMN for UE1. The Ranging/SL Positioning location results may include absolute locations, relative locations or ranges and directions between pairs of UEs. 


[image: image15.emf]UEn UE2

«�

UE1 AMF LMF PCF

2. UE1 discovers UEs 2 to n

5. UE1 obtains capabilities for UEs 2 to n

11. Provide Capabilities for UEs 1 to n

12. Request Assistance Data for UEs 1 to n

13. Provide Assistance Data for UEs 1 to n

15. Sidelink Positioning/Ranging Procedure 

16. Calculate Location 

Results for UEs 1 to n 

17. Provide Location Information for UEs 1 to n

21. DL NAS TRANSPORT (SL-MO-LR Response)

18. Calculate Location 

Results for UEs 1 to n 

14. Request Location Information for UEs 1 to n

8. UL NAS TRANSPORT (SL-MO-LR Request)

9. Nlmf_Location_DetermineLocation Request

10. Request Capabilities for UEs 1 to n

19. Nlmf_Location_DetermineLocation Response

1. Ranging/SL positioning service authorization and policy/parameter provisioning 

3. Establish secure links

4. Notify and Verify Ranging/SL positioning 

GMLC

NEF/AF or 

LCS Client

7. UE Triggered Service Request

20. Transfer Location Results to GMLC and 

optionally to AF or LCS Client

6. Determine SL-MO-LR


Figure 6.x.z-1: SL-MO-LR Procedure 



Based on TS23.586, both of the following cases are supported:
- Case 1: target UE in coverage, located UE is out of coverage
- Case 2: target UE is out of coverage, located UE is in coverage
For the second case, one company (Ericsson) think that it should be supported by the method of UE-2-network relay where the LPP protocol terminates/originates at remote UE and LMF. However, this is not aligned with SA2, where the NAS connection is between located UE and AMF, and LPP is between located UE and LMF (see TS23.273). One company (ZTE) is aligned with SA2 procedure.

Rapporteur suggest to discuss whether RAN2 support the case that target UE is out of coverage and anchor UE is in coverage, and LMF is involved. If it is supported, whether LPP/SLPP is between target UE and LMF, or between anchor UE and LMF.

RAN2 to discuss whether to support the case that target UE is out of coverage while anchor UE is in coverage, and LMF is involved. 
If the above case is supported, RAN2 to confirm to follow SA2’s solution:

- LPP/SLPP is terminated between anchor UE and LMF where the NAS connection is between anchor UE and AMF.
Groupcast/Broadcast
The company proposals related to this topic are summarized in the Table below.
	R2-2304717

Nokia
	Proposal 4: Groupcast messaging can be utilized if a group of UEs (e.g., multiple anchor UEs) is associated with a single LCS request, managed by upper layers, while benefiting from the mechanisms in legacy SL communications.

Proposal 5: RAN2 to postpone the discussion on group positioning (multiple target UEs per LCS request) after specifying the procedures and signaling for a single target UE. 
Proposal 6: In addition to unicast, support groupcast and broadcast for dissemination of various SL positioning messages targeting multiple UEs, e.g. assistance data. 
Proposal 7: For secure broadcast / groupcast in SL positioning, RAN2 to reuse the legacy Uu design, where
LMF stores and manages the ciphering keys, and 

AMF is used to transport ciphering key to SL positioning UEs.



	R2-2304801

Huawei, HiSilicon
	Proposal8: For group positioning, RAN2 can add or remove other UEs into a session if the Target UEs within a group can’t perform sidelink positioning by themselves.


	R2-2305067

Apple
	Observation 1: SA2 have identified the use cases which would benefit from groupcast/broadcast signalling support in SL positioning. 

Observation 2: SA3 agreed that ciphering and integrity protection are required for the signaling transferred using groupcast/broadcast.

Observation 3: SA3 has also preliminarily agreed that it is feasible to work on the corresponding requirements and solutions.

Observation 4: in this meeting, RAN2 should address the question from SA3 about the basic operation of potential ciphered SL positioning groupcast/broadcast signaling, so that SA3 can proceed with their work.

Proposal: It is proposed to communicate the method to cypher SL positioning groupcast/broadcast signaling outlined above to SA3 for further feedback and to allow them to discuss the additional details of this solution from the security perspective.



	R2-2305331
vivo
	Proposal 14: RAN2 does not intend to support multiple target UEs in single SLPP session in Rel-18, but the LCS request with multiple target UEs can be handled via LMF implementation, e.g., the LCS request can be broken down into multiple “LCS request” with one target UE. Send a reply LS to SA2 to inform RAN2’s conclusion.

	R2-2305343

OPPO
	Proposal 10: RAN2 to agree that only relative positioning/ranging results between pairs of UEs are considered for the case of group positioning for multiple UEs

Proposal 11: RAN2 to capture the msg flow indicated in the figure 2 as the baseline for the positioning of group UEs in the stage 2 spec.

Proposal 12: RAN2 to agree that discovery procedure shall be involved in the group positioning of multiple UE for discovery and determination of location server UE. 

Proposal 13: LS reply to SA2 to confirm that it is feasible for the SLPP to support multiple Target UEs relative positioning/ranging, and positioning result of multiple Target UEs could be sent in one single msg.



	R2-2305392

Lenovo
	Proposal 9: RAN2 to confirm the first and second working assumption made during RAN2#121bis-e on group positioning involving multiple target UEs. 

Proposal 10: RAN2 to further discuss the remaining aspects, which are in scope of the SLPP Layer Group management, e.g., addition/re-selection/removal of SL positioning UEs.



	R2-2305440

Intel
	Proposal 13: Based on SA2 conclusions, it is confirmed that group management for group positioning is handled by the upper/application layer and no impact is foreseen in RAN2.
Proposal 14: The group ID and/or L2 Destination IDs for transmission of capability information, assistance information and location request/response shall be provided by the upper layer. 
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Figure 4 Sidelink based group positioning

Proposal 15: RAN2 to confirm the procedure and signaling flow for sidelink based group positioning as captured in Figure 4 above as baseline.


	R2-2305562

Spreadtrum
	Proposal 7: RAN2 to confirm that group management for group positioning is handled by the upper/application layer and no impact is foreseen in RAN2.

Proposal 8: The group ID and/or Destination layer 2 ID for group positioning shall be provided by the upper layers.



	R2-2305731

Xiaomi
	Groupcast

P24 Group positioning is deprioritized in this release.

P25 Tell SA2 that RAN2 is not intended to support multiple target UEs in one session.

P26 Groupcast of SLPP message is deprioritized in this release.

P27 Tell SA3 that groupcast of SLPP message will not be supported in this release.

Broadcast

P28 Broadcast of SLPP message is only supported for session-less operation, where mutual exchange of SLPP messages can be avoided. 
P29 Tell SA3 that the use case of broadcast is to support session-less operation to reduce signalling exchange needed for SL positioning. 


	R2-2306020

Ericsson
	Proposal 7: For multiple target UEs positioning, the multiple target UE IDs in LCS request should be provided to AMF and LMF. 



	R2-2306422

Qualcomm
	SLPP Operation without LMF Support, PC5-only-based positioning
Observation 5: Security for groupcast or broadcast transmission is not an impediment to Location Information exchange over groupcast/broadcast. 

Observation 6: Existing 3GPP V2X payload standardized messages support exchange of UE GNSS location and UE GNSS location accuracy over groupcast and broadcast. 

Proposal 8:
SLPP supports Location Information exchange over unicast, groupcast and broadcast.

SLPP Group Positioning
Proposal 9:
RAN2 agrees to move the following WA to an agreement, “WA: RAN2 understand that group positioning is to acquire location estimates of multiple target UEs (absolute positioning) or multiple UE pairs (Ranging/relative positioning) per LCS request, in line with the guidance already received from SA2.”

Proposal 10: 
RAN2 agrees to move the following WA to an agreement, “WA: At least part of the group management for group positioning is performed at upper/application layer.”



	R2-2306446

CEWiT
	Proposal 6: For SL capability and assistance information exchange, groupcast/broadcast can be supported with security aspects aligned with SA3 inputs.

Proposal 7: For location information exchange, groupcast/broadcast can be supported for the request message whereas response messages can be unicast.



Summary:

The first issue is related to the support of group positioning (i.e. multiple target UEs). 3 companies express the view not to support group positioning. 6 companies (Huawei, oppo, lenovo, intel, QC, Ericsson) do not clearly express the support of group positioning, but provide detailed proposals on group positioning. Rapporteur suggest first to discuss whether group positioning is supported or not.

RAN2 to discuss whether group positioning is supported or not. 
If group positioning is supported, another issue is whether we agree the WA we made in last meeting for group positioning. 3 companies(Lenovo, spreadtrum, QC) suggest to agree the WA.

RAN2 to discuss whether to confirm the two WA for group positioning if group positioning is supported. 
In addition, RAN2 has discussed the question
Another issue is whether we support groupcast if group postioning is not supported. Nokia thinks it is beneficial to support groupcast. Xiaomi indicates that three messages may be applicable for groupcast: assistant data request, provide assistant data, location request. But the message size for assistant data request and location request is not a concern, there is no need to optimize the signalling overhead for this two messages. For provide assistant data, although groupcast may be applicable, groupcast ID (and potentially security parameters) needs to be provided beforehand. However, Groupcast ID (and potentially security parameters) cannot be provided during the capability exchange stage, as the anchor UEs haven’t been decided during that stage. So, it means there should be additional unicast SLPP message to each of the anchor UEs to provide groupcast ID (and potentially security parameters). Then the gain of overhead reduction of groupcast is not so evident, especially considering that exchanging assistant data is one shot for most of the cases. Furthermore, currently sidelink only support application layer security for broadcast and groupcast. The work on support SLPP layer or lower layer security may be large.
RAN2 to discuss whether to support groupcast if group positioning is not support. 
Session-based vs sessionless operation
The company proposals related to this topic are summarized in the Table below.

	R2-2304717

Nokia
	Proposal 1: RAN2 to discuss which of the following steps are part of session-based SL positioning:

session setup and termination,

uninterrupted anchor and PRS provision,

responsive and timely signalling,

error handling,

security provisioning.

and study concrete signaling procedures, including the usage of groupcast / broadcast messages.

Proposal 2: RAN2 to study signalling procedures for session-less SL positioning with the aim of reducing signalling overhead and latency with respect to session-based SL positioning, including the usage of groupcast/broadcast messages.

Proposal 3: RAN2 to study conditions for selecting session-based and session- less SL positioning as well as the entity making the selection such as

Alternative 1: LMF / server UE

Alternative 2: target UE.


	R2-2304770

CATT
	Proposal 27: The target UE determines to use session-based or session-less operation.

Proposal 28: The target UE initiates and manages SLPP session.

Proposal 29: SLPP session-based/session-less operation selection can be after anchor UEs selection.

Proposal 30: SLPP session is initiated after anchor UEs selection.

Proposal 31: Addition/modification/release anchor UE for a SLPP session is not supported in Rel-18.

Proposal 32: Explicit session management procedure (creation, termination, modification) is not supported in Rel-18.

Proposal 33: Introduce SLPP session ID in SLPP messages to identify an SLPP session.



	R2-2304949

Fraunhofer IIS, Fraunhofer HHI
	Session-based operation

Observation 1: For a sessionless operation, a session associated with a target UE needs to be created at a server UE.

Observation 2: From reading messages exchanged using groupcast and broadcast mechanism, a UE can identify candidate UEs for server and/or anchor role. 

Observation 3: A target UE may have some selection criteria (possibly configured by the network) to select a server  UE or anchor UEs. 

Observation 4: A request/response model can be used to associate a UE to a role within a session. 

Proposal 1: A session shall be created at a server UE, a server UE shall be selected by the target UE from the following options: 

Option 1: The server UE (functionality) resides at the target UE itself. 

Option 2: The server UE (functionality) resides at a different UE (standalone or coexisting with anchor UE role). 

Proposal 2: A target UE requests a server UE from a shortlist of server UE candidates to create a session or takes the server UE role itself. 

Proposal 3: A target UE shall indicate parameters enabling the server UE fulfilling the parameters to respond, and the target UE shall select a server UE from the responding server UEs according to certain criteria.

Proposal 4: Server UE interacts with anchor UEs to add anchor UEs for a given target UE.

Proposal 5: Measurement performed by the target UE using preconfigured assistance data (in sessionless operation) may be used by the server UE to select anchor UEs for a target UE.

Proposal 11: A session may be formed by combining of one or more location requests at different instances of time. A session may have more than one request and more than one LCS response.

Proposal 12: Session-based operation shall rely on monitoring the parameters needed for ensuring quality of service. Parameters such as line-of-sight conditions, DOP, multipath scenario at the receiver may be monitored.

Observation 11: The server UE can act as an intermediary hiding the identities of the UEs ranging with each other.

Proposal 13: Server UE shall enable ranging between anchor and target UE without requiring them to exchange signalling messages with each other, by acting as an intermediary node.  

Sessionless Operation

Observation 5: Initial measurement using sessionless operation (specially in out-of-coverage scenarios) may be useful in selecting UEs in anchor roles and requesting a suitable subset of the available UEs to commit to the positioning session for a target UE.

Proposal 6: The sessionless operation shall be supported at least for the scenarios containing fixed infrastructure anchors.

	R2-2305137

Lenovo
	Proposal 4: For the scenarios where the CN is involved in the positioning session an explicit session ID in SLPP is not needed.



	R2-2305331
vivo
	Proposal 15: One UE can simultaneously participate in multiple sidelink positioning sessions.

Proposal 16: SLPP session ID is maintained in the SLPP layer, i.e., introduce SLPP session ID in SLPP messages.

Proposal 17: Explicit SLPP session setup/release procedure is not needed.



	R2-2305343

OPPO
	Session-less

Proposal 14: for one particular session-less positioning procedure, the initiating UE, should only perform SL-PRS measurement of the UEs with known location information, for instance, the RSUs.


	R2-2305440

Intel
	Proposal 2: For the case of multiple target UEs per single location request (e.g. for group positioning), a single SLPP session can support the location request.

Proposal 3: Postpone the discussion on support of the sessionless operation until the handling of broadcast/groupcast (and the associated security aspects) are clear.



	R2-2305562

Spreadtrum
	Proposal 4: SLPP layer should maintain SLPP session, i.e. introduce SLPP session ID in SLPP messages.

Proposal 5: RAN2 agree to send LS to SA2 to check whether legacy LCS service request cases can be applied to sidelink positioning cases.
Proposal 6: Any explicit session management SLPP procedure is not necessary.



	R2-2305731

Xiaomi
	P16 SLPP session ID should be carried in SLPP message to distinguish concurrent SLPP sessions between two endpoints. 
P17 RAN2 to agree about the understanding of “a single SLPP session is created to support a single location request” : only a single SLPP session can be created between two UEs to support a single location request, multiple SLPP sessions can be created between different UE pairs to support the same location request. 
P18 The mechanism of session creation and termination for LPP is reused for SLPP, i.e. the first SLPP message implicitly triggers the creation of SLPP session, the end of the last transaction trigger the termination of the SLPP session. 


	R2-2306020

Ericsson
	Hybrid Positioning with LPP Extension

LPP session should be extended such that multiple UEs can join the positioning session with LMF and allow LMF to perform hybrid Positioning. LPP with signalling procedures for SL ranging/positioning which is used at Uu interface between LMF and UE should also support SL UE to UE operations. 
Proposal 8: LPP session between UE and NW is extended to support UE to UE SL Operations and to allow LMF to execute hybrid Positioning procedures by obtaining Uu and SL measurements 

Proposal 9:The target UE shall discover a reference UE/PRU and report to LMF and LMF setups LPP positioning session with the reference UE/PRU and SL session between reference and target UE.

Proposal 10:LMF sets up LPP positioning session with multiple UEs and SL session among multiple UEs and obtains both Uu and SL measurements. Downselect from option 1 “same LPP session with multiple UEs but using different transaction ID ranges” and option 2 “multiple sessions with each UE but using same transaction ID”.

Proposal 11:Send LS to SA2 on how PRU SL ID can be resolved to SUPI so that LMF can initiate positioning towards such UE.

Proposal 16 LPP should support to request and provide 5G ProSe Capability.

Proposal 17 The PC5 Capability for Ranging/SL positioning should be defined, and LPP should support to request and provide PC5 Capability for Ranging/SL positioning.



	R2-2306145

Samsung
	Usage of session in OOC
Proposal 1. For session-based SLPP, a SLPP session is used among UEs in PC5-only case in order to create and terminate the session.

Observation 1. The case of change of member UEs of the initial session (as the cause of the session modification) can be realized either by modifying the session initially established or create another session with the new member set in parallel.

Proposal 2. RAN2 discuss if there is a session modification in SLPP session related operation. 

Proposal 3. RAN2 agree that a SLPP session corresponds to a single location request regardless of single target UE or multiple target UE.

SLPP session usage in PC/IC

Observation 2. In PC/IC, LPP signalling can include SLPP functions if LMF wants. There is no independent SLPP operation with SLPP session among UEs in PC/IC case.

Proposal 4. RAN2 discuss and agree that SLPP session is not created by LMF in PC/IC case.

Session-less SLPP operation and cast type

Proposal 5. RAN2 agree that there is no need to restrict the used cast type for session-less SLPP.

Observation 3. At least, some public location service using PRU can use the session-less SLPP, and there is no need to secure the information transmitted over the air from the PRU.

Observation 4. There is also the case that security is necessary for session-less SLPP operation.

Observation 5. Application or upper-layer or AS layer can support the necessary security functionality for sidelink positioning in session-less SLPP operation.

Proposal 6. RAN2 agree that session-less operation can work with security. 

Proposal 7. RAN2 agree that both the session-less and session-based SLPP operation are necessary to be described in the SLPP protocol specification.



	R2-2306334

LG
	Necessity of session ID for SLPP
Observation 6.
Uu-based positioning with LPP sessions enables distinct handling of location requests and efficient message associations within a single session.

Observation 7.
In sidelink positioning, anchor UE can support multiple target UEs and participate in multiple SLPP sessions to handle location requests from various targets.
Observation 8.
Anchor UE cannot distinguish mixed sequences of transactions when multiple SLPP sessions are simultaneously active due to multiple UEs and location requests.
Proposal 3.
It is possible but complicated to utilize location service information from a higher layer, which can introduce additional signaling and processing burden. 
Proposal 4.
It is possible but complicated to implement non-overlapping transaction IDs at SLPP protocol.

Proposal 5.
It is more efficient to utilize session ID at SLPP protocol. FFS how to generate session ID.
Multiple sessions

Observation 9.
In sidelink positioning, the assumption that UEs are always within their sidelink coverage, as in Uu-based positioning, does not hold true due to the diverse use cases and coverage scenarios involved. This dynamic nature of UEs requires maintenance, modification, or even reestablishment of SLPP sessions.

Proposal 6.
Multiple SLPP sessions bring benefits such as accommodating different UEs and reducing latency through fast transitions between sessions.

Explicit session operation signaling

Observation 10.
Explicit method using session operation signaling has been proposed for better session control. This explicit signaling approach ensures clear session start and termination and enables session modification to reduce latency.

Proposal 7.
Introducing session pause and resume signaling enhances the flexibility and efficiency of SLPP sessions by allowing temporary suspensions and resumptions, enabling improved resource management and reduced latency.



	R2-2306422

Qualcomm
	Session:
Proposal 3: The SLPP Layer may assign an SLPP Session ID unique to the specific sidelink positioning session, and assign to each UE participating in that session an individual SLPP ID. The SLPP ID may be an integer (e.g. in the range 1 to n). The SLPP Session ID could be an integer value or might comprise a unique indication of UE1 plus a UE1 assigned local numeric ID.

Proposal 4: SLPP shall support at least the following message types for SLPP Session-based operation: 

SLPP Create Session Request/Accept/Reject 

SLPP Session Start Request/Response
SLPP Session End Request/Response
SLPP Session Modify Request/Accept/Reject
Sessionless:

Proposal 5: 
Session-less operation is established without mutual exchange of SLPP session establishment signaling via transmission of the SLPP Provide Assistance Data message. 

Proposal 6: 
SLPP session-less operation can be denoted by a specific allocation of SLPP Session ID values or by omission of the SLPP Session ID.

SLPP Capability Transfer

Proposal 16:
An SLPP Provide Capabilities message should provide information on the ability of the device to support different position methods defined for SLPP (e.g., SL-RTT, SL-TDOA, etc.), different aspects of a particular position method (e.g. different types of measurements or assistance data) and features specific to certain UE roles (e.g. ability to operate as a server or anchor UE, etc.).

SLPP Assistance Data Transfer

Proposal 17:
The SLPP Request Assistance Data message should allow an SLPP-capable endpoint to request positioning assistance data (e.g., SL-PRS configuration information and resources) from a server (e.g., server UE or LMF). The SLPP Provide Assistance Data message should allow a server (e.g., server UE or LMF) to provide positioning assistance data (e.g., SL-PRS configuration information and resources) to participant UEs in a session.
SLPP Location Information Transfer

Proposal 18:
The SLPP Request/Provide Location Information message should allow an SLPP-capable endpoint to request/provide location measurements or location estimate from participant UEs in a session. 

SLPP Session Creation

Proposal 19:
The SLPP Create Session Request message should allow an SLPP UE to request creation of a sidelink ranging and positioning session and provide information on the sidelink ranging and positioning session proposed, including SLPP and Layer-2 IDs 

Proposal 20:
The SLPP Create Session Accept message should allow an SLPP UE to accept an SLPP session proposed by an SLPP-capable UE. 

Proposal 21:
The SLPP Create Session Reject message should allow an SLPP UE to reject an SLPP session proposed by an SLPP-capable UE.

SLPP Session Start

Proposal 22:
The SLPP Session Start Request message should allow an SLPP UE to request the start of a sidelink ranging and positioning session proposed using the SLPP Create Session Request/Response messages and provide information on the session participating SLPP UEs.  

Proposal 23:
The SLPP Session Start Response message should allow an SLPP UE to acknowledge the start of an SLPP session. 

SLPP Session Modify

Proposal 24:
The SLPP Modify Session Request message should allow an SLPP UE to request modification of an existing SLPP session and provide information on the modified SLPP session proposed and session participating SLPP UEs, including SLPP and Layer-2 IDs. 

Proposal 25:
The SLPP Modify Session Accept message should allow an SLPP UE to accept an SLPP session modification proposed by an SLPP-capable UE.

Proposal 26:
The SLPP Modify Session Reject message should allow an SLPP UE to reject an SLPP session modification proposed by an SLPP-capable UE.

SLPP Session Termination

Proposal 27:
The SLPP Session End Request message should allow an SLPP UE to request the termination of a sidelink ranging and positioning session.  

Proposal 28:
The SLPP Session End Response message should allow an SLPP UE to acknowledge the termination of an SLPP session. 



	R2-2306446

CEWiT
	Proposal 11: Session management operation supported by SLPP should have the following steps:
SLPP Create Session Request/Accept/Reject
SLPP Session Start Request/Response 
SLPP Session End Request/Response
SLPP Session Modify Request/Accept/Reject
Proposal 12: Session-less approach can be used in cases where always ON positioning function requests are required. 



Summary:

The first issue is related to session management for session based operation (i.e. explicit session creation/termination, session modification). The views are diverse. 4 companies (CATT, vivo, spreadtrum, xiaomi) prefer not to have exlicit signalling for session management, while 4 other companies ( samsung, LG, QC, CEWiT) prefer to have explicit session management. 

Rapporteur thinks it is highly related to how we model the session. In last RAN2 meeting, RAN2 agreed that:

	First agreement: R2 agree that for session-based SLPP, a SLPP session is used among UEs in PC5-only case in order to obtain location related measurements/location estimates, to transfer assistance data, or to exchange of capabilities.

Second agreement: RAN2 agree that for session-based SLPP, a single SLPP session is created to support a single location request at least in case of a single target UE; FFS how sessions work if there are multiple target UEs in a single location request. 


The intention of the first agreement is to align with LPP design “An LPP session is used between a Location Server and the target device in order to obtain location related measurements or a location estimate or to transfer assistance data.”. Since a LPP session only refers to two end points, there is no concept of multiple endpoints in the same session, there are two ways to understand the first agreement:

- Understanding 1: the concept that a session is maintained between two endpoints is still maintained, but there is at most one session between any pair of UEs who are involved to support the same location request. For example, target UE can setup a session with each of the anchor UEs. We can consider the sessions between target UE and different anchor UEs as one common session to serve the same location request. But since session is a concept between two endpoints, UE only needs to ensure the uniqueness of session ID within the UE pair, different UE pairs can reuse the same session ID. Thus, the session ID (if agree to introduce) can be different between different pair of UEs.

- Understanding 2: the concept that a session is maintained between two endpoints are not maintained, multiple UEs can involve in one session. Following this concept, the uniqueness of session ID (if agree to introduce) may need to be maintained among these UEs.  

RAN2 to discuss which of the following understanding is correct regarding “a SLPP session is used among UEs”:
- Option 1: the concept that a session is maintained between two endpoints is still maintained, but there is at most one session between any pair of UEs who are involved to support the same location request.

- Option 2: the concept that a session is maintained between two endpoints are not maintained, multiple UEs can involve in one session.  
For understanding 1, the sessions between different UE pairs are independent, LPP’s session design can be reused, i.e. implicit session creation and termination. And there is no need for session modification.
For understanding 2, it is not sure whether explicit session creation/modification/termination is needed to determine e.g. the initial session members, session start, session member addition/deletion, session end. And whether a transaction is among multiple UEs and how transaction starts and ends.  
If RAN2 agrees that the concept that a session is maintained between two endpoints is not maintained, RAN2 to discuss whether explicit SLPP session creation/modification/termination are introduced(3:3). 
Another issue is regarding whether to carry session ID in the SLPP message. 6 companies(CATT, vivo, spreadtrum, LG, QC, xiaomi) think it is needed to carry session ID in the SLPP message. One company (Lenovo) thinks it is not needed to carry session ID in the SLPP message. [Xiaomi][vivo] indicates that the purpose to indicate session ID is to differentiate concurrent sessions between two end points. For LPP, concurrent session is supported, but session ID (except periodicSessionID) is not introduced in SLPP message, the reason is that a routing ID will be included in the NAS transport help identifying the serving LMF as well as session. While for periodic assistant data delivery session, LMF may change during the periodic assistant data delivery procedure, periodicSessionID is included in the LPP message to help maintaining one session during the whole assistant data delivery procedure. For SLPP, the transport layer is PC5-U, it is not possible to transmit a routing ID through PC5-U transport. Therefore, session ID has to be carried in the SLPP layer itself to distinguish different SLPP sessions. CATT indicates that session ID is needed to support multiple UEs in the same session.
Session ID is included in the SLPP message (6:1). 
SL-PRS Priority issue
The company proposals related to this topic are summarized in the Table below:

	R2-2304801

Huawei, HiSilicon
	SL-PRS priority

Proposal2: RAN2 should discuss the procedure for SL-PRS priority configuration and decide the SL-PRS priority for IC, PC and OoC scenarios.

Proposal3: Send LS to SA2 and ask whether the SL-PRS priority is only related to Ranging/SL Positioning QoS.


	R2-2305731

Xiaomi
	SL-PRS priority is determined based on SLPP signalling QoS.


	R2-2305768

InterDigital
	Proposal 8: Study how priority for SL-PRS can be determined, given defined QoS.



	
	


Summary:

In RAN1#112 meeting, RAN1 made the following agreement.

	Agreement:
From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective


3 companies provide views on this, 1 company think priority of SL-PRS is based on Ranging/SL Positioning QoS and suggest to send LS to SA2 to confirm this, another company think priority of SL-PRS is based on SLPP transport QoS.

Rapporteur suggest RAN2 to discuss whether to send LS to SA2 to ask SL-PRS priority is related to which of the following:

-
SLPP transport QoS;

-
Ranging/SL Positioning QoS;

-
Other
RAN2 to discuss whether to send LS to SA2 to ask: SL-PRS priority is related to which of the following:

-  SLPP transport QoS;

-  Ranging/SL Positioning QoS;

-  Other  
Reply LS to SA2
SA2 sends LS [R2-2304651/S2-2305735] to RAN2 to ask the following two questions:

	Question 1: What are the criteria from RAN2 perspective for the selection of a Located UE and SL Positioning Server UE? And when does the selection take place?

Question 2: SA2 discussed whether or not relative velocity in the S2-2305750 would be feasible to specify in Rel-18, and would like to see if RAN2 and RAN1 has any feedback. SA2 would also welcome feedbacks on other results defined in S2-2305750. 


The company proposals related to this topic are summarized in the Table below.
	R2-2304801

Huawei, HiSilicon
	Proposal9: Reply to SA2 that LOS/NLOS condition and RSRP level can be considered for located UE selection and we expect the selection takes place during the discovery procedure.


	R2-2305392

Lenovo
	Proposal 14: RAN2 to mention in SA2 reply LS that RAN1 has confirmed the relative velocity QoS parameter. 


	R2-2305731

Xiaomi
	P1 UE has the freedom to decide whether anchor UE(with or without knowledge of location) selection/server UE selection is performed after discovery or additionally after capability exchange.
P2 Reply SA2 that, from RAN2 point of view, if relative velocity is acquired based on UE/LMF acquiring two location estimates, it is feasible for RAN2 to support it in Rel-18. If other solution is defind in RAN1, it should be RAN1 to evaluate whether it is feasible to support in Rel-18. Besides, the accuracy of relative velocity defined in positioning QoS in S2-2305750 may not be necessary, as it can be determined based on the accuracy of location estimates.


For the first question, rapporteur thinks that RAN2 has not touched the located UE and server UE selection, which can only be decided after anchor UE selection criterion is clear. Rapporteur suggest to reply SA2 with the agreement on anchor UE selection in this meeting.

RAN2 to discuss whether to reply SA2 with the agreement on anchor UE selection in this meeting.  
Regarding the second question, as point out by lenovo and xiaomi, RAN1 has already told SA2 that relative velocity w.r.t. another UE can be estimated. The remaining issue is whether to support relative velocity in rel-18. Xiaomi indicates that from RAN2 point of view, if relative velocity is acquired based on UE/LMF acquiring two location estimates, it is feasible for RAN2 to support it in Rel-18. If other solution is defind in RAN1, it should be RAN1 to evaluate whether it is feasible to support in Rel-18. Besides, the accuracy of relative velocity defined in positioning QoS in S2-2305750 may not be necessary, as it can be determined based on the accuracy of location estimates.  

Rapporteur thinks RAN2 needs to first decide whether it is left to RAN1 to decide whether to support relative velocity in Rel-18.
RAN2 to discuss if the response on the support of relative velocity in Rel-18 is left to RAN1 to decide, or RAN2 to decide. 
Reply LS to SA3
In RAN2 #121 meeting, SA3 sent LS[R2-2300084/S3‑230430] to RAN2 to ask the following question:
	SA3 has also preliminarily agreed that it is feasible to work on the corresponding requirements and solutions for protecting broadcasted/groupcasted SL positioning signaling when the basic groupcast/broadcast procedure is stable. SA3 would appreciate more information (e.g. user cases for broadcast/groupcast, detailed operations) from RAN2 for developing feasible solutions, if any.


Two companies provide views on this:

	R2-2305067

Apple
	Observation 1: SA2 have identified the use cases which would benefit from groupcast/broadcast signalling support in SL positioning. 

Observation 2: SA3 agreed that ciphering and integrity protection are required for the signaling transferred using groupcast/broadcast.

Observation 3: SA3 has also preliminarily agreed that it is feasible to work on the corresponding requirements and solutions.

Observation 4: in this meeting, RAN2 should address the question from SA3 about the basic operation of potential ciphered SL positioning groupcast/broadcast signaling, so that SA3 can proceed with their work.

Proposal: It is proposed to communicate the method to cypher SL positioning groupcast/broadcast signaling outlined above to SA3 for further feedback and to allow them to discuss the additional details of this solution from the security perspective.



	R2-2305731

Xiaomi
	P26 Tell SA3 that groupcast of SLPP message will not be supported in this release.

P27 Tell SA3 that the use case of broadcast is to support session-less operation to reduce signalling exchange needed for SL positioning. 


	
	


Rapporteur suggests to wait for the outcome of groupcast/broadcast discussion, and provide feedback based on the agreement.
Summary of Proposals for Discussion

Based on the discussion above on contributions related to sidelink positioning, the following is proposed:

RAN2 to discuss whether SLPP over PC5-U should support reliable transport. 

RAN2 to discuss whether LPP (8) or SLPP (2) should be used as the protocol between UE and LMF for SL positioning. 

RAN2 to discuss whether SLPP is on top of IP/Non-IP or V2X/ProSe layer. 

RAN2 to discuss whether all the functionalities of server UE should be located at the same UE.
RAN2 to discuss which of the following functionalities can always be supported by target UE:
positioning method determination
anchor UE selection
assistant data distribution
Location calculation 

Postpone the discuss on whether to support server UE as a separate entity from target and anchor UE until the basic signalling flow is clear. 

If target UE can not perform anchor UE selection, RAN2 to discuss whether the discovery procedure of target UE is triggered by itself or by server UE (different from target UE). 

RAN2 to agree that supported positioning methods (8 companies) and location information (9 companies) can be included in the metadata of discovery message. 

RAN2 to discuss whether mobility information(4 companies) and coverage information(4 companies) can be included in the metadata discovery message. 

For the case that LMF is involved, RAN2 to discuss whether it is target UE or LMF makes the final decision on anchor UE selection. 

For the case that LMF is not involved, if target UE is capable of positioning method determination and anchor UE selection, target UE performs anchor UE selection; Otherwise, server UE performs anchor UE selection. 

Anchor UE selection criterion will be specified (10). 

RAN2 to discuss which of the following factor will be specified in the anchor UE selection criterion:

UE role (4)
Supported positioning method (4)
In coverage or not (5)
RSRP (6)
LOS/NLOS (4)
Location (4)
RAN2 to confirm that, for unicast, there is no SLPP message exchange between anchor UEs who are not server UE. 

RAN2 to discuss the following two options for unicast:

- Option 1: Srver UE(different from target UE) exchange SLPP message directly with anchor UEs. 

- Option 2: The SLPP layer information exchange between server UE(different from target UE) and anchor UEs is through target UE.

Anchor UE selection is performed after discovery procedure, but it is up to UE implementation whether to additionally perform SLPP capability exchange before finalizing anchor UE selection.
RAN2 to discuss whether to support the case that target UE is out of coverage while anchor UE is in coverage, and LMF is involved. 

If the above case is supported, RAN2 to confirm the follow SA2 solution:

- LPP/SLPP is terminated between anchor UE and LMF where the NAS connection is between anchor UE and AMF.
RAN2 to discuss whether group positioning is supported or not. 
RAN2 to discuss whether to confirm the two WA for group positioning if group positioning is supported. 
RAN2 to discuss whether to support groupcast if group positioning is not support. 
RAN2 to discuss which of the following understanding is correct regarding “a SLPP session is used among UEs”:
- Option 1: the concept that a session is maintained between two endpoints is still maintained, but there is at most one session between any pair of UEs who are involved to support the same location request.

- Option 2: the concept that a session is maintained between two endpoints are not maintained, multiple UEs can involve in one session.  
If RAN2 agrees that the concept that a session is maintained between two endpoints is not maintained, RAN2 to discuss whether explicit SLPP session creation/modification/termination are introduced(3:3). 
Session ID is included in the SLPP message (6:1). 
RAN2 to discuss whether to send LS to SA2 to ask: SL-PRS priority is related to which of the following:

-  SLPP transport QoS;

-  Ranging/SL Positioning QoS;

-  Other  
RAN2 to discuss whether to reply SA2 with the agreement on anchor UE selection in this meeting.  
RAN2 to discuss if the response on the support of relative velocity in Rel-18 is left to RAN1 to decide, or RAN2 to decide. 
References
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